unavailable in unwitnessed stroke at daytime in patients not capable of providing this information themselves. All these patients are currently excluded from reperfusion treatment based on the available evidence. 3 Magnetic resonance imaging (MRI) has been suggested to select patients with unknown time of symptom onset likely to benefit from acute reperfusion treatment using diffusionweighted imaging (DWI)-fluid-attenuated inversion recovery (FLAIR) mismatch as surrogate marker of lesion age. 4 However, the proportion of patients qualifying for intravenous thrombolysis based on imaging criteria within a population of unknown symptom onset stroke patients otherwise considered eligible is not known. Furthermore, there are findings indicating that patients with wake-up stroke might differ from those with daytime-unwitnessed stroke with regards to clinical and imaging characteristics that might affect acute treatment decisions. 5 We aimed at studying clinical and imaging characteristics of stroke patients with unknown time of symptom onset otherwise considered eligible for treatment with intravenous thrombolysis.
Methods
We analyzed baseline data from WAKE-UP (Efficacy and Safety of MRI-Based Thrombolysis in Wake-Up Stroke: A Randomized, Doubleblind, Placebo-Controlled Trial), a trial enrolling acute stroke patients with unknown time of symptom onset. 6 In this trial, patients are studied with MRI, including DWI and FLAIR, and the presence of a DWI-FLAIR mismatch 4 represents the main imaging criterion for randomization to treatment with Alteplase or placebo. For the present analysis, only baseline information, including demographic, clinical, and imaging data, was considered. A database export was performed on April 1, 2016. The sample includes all patients enrolled in the trial, that is, patients with eligibility verified who gave informed consent and were then subjected to screening with MRI. All patients with at least information on date and time of enrollment, informed consent, symptom onset, age, and sex were included in the analysis.
MRI judgment was made by local investigators according to the image analysis standards provided together with the study protocol. Unwitnessed daytime stroke was compared with nighttime sleep wake-up stroke.
For group comparison, Fisher exact test or χ 2 test were used for categorical variables, and Mann-Whitney U test for continuous variables. SAS software, version 9.3 (SAS Institute Inc, Cary, NC), was used for statistical analysis.
Results
Overall, 1005 patients were included in the analysis. In the majority of patients, stroke symptoms were discovered in the morning hours between 06:00 and 10:00 (Figure) . Clinical and imaging characteristics are presented in Table. Overall, 793 patients (81.3%) had a visible DWI lesion, whereas 72 (7.2%) had findings of intracranial hemorrhage. DWI-FLAIR mismatch was present in 479 patients (48.0%).
Patients with daytime-unwitnessed stroke had a shorter delay between symptom recognition and arrival at the hospital (1.5 versus 1.8 hours; P=0.002), a higher National Institutes of Stroke Scale score on admission (8 versus 6; P<0.001), and more frequently aphasia (72.5% versus 34.0%; P<0.001). Medical history and presence of vascular risk factors were similar between groups. Groups were also comparable as to baseline imaging findings including the proportion of patients presenting with DWI-FLAIR mismatch (43.7% versus 48.7%; P=0.30).
Discussion
In this large prospective sample consisting of the first 1005 patients enrolled in the multicentre multinational randomized controlled WAKE-UP trial, DWI-FLAIR mismatch was observed in virtually half of the patients (48.0%). This confirms the notion that a relevant proportion of patients with unknown time of symptom onset have an MRI signature indicative of stroke lesions within the first 4.5 hours of symptom onset. The number is comparable to the 43.7% DWI-FLAIR mismatch reported in a previous small case series of stroke with unknown time of symptom onset. 7 In another recently published case series, DWI-FLAIR mismatch was present in only 35.1% of daytime-unwitnessed stroke and 21.9% of Figure. Timing of symptom discovery among patients with unwitnessed onset. The distribution of the time of d at which symptoms were discovered for all patients (available for n=1003, missing for n=2).
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patients with wake-up stroke. 5 Smaller numbers may result from a longer delay between symptom recognition to hospital arrival when compared with our sample.
Comparing patients waking up from nighttime sleep to those with daytime-unwitnessed stroke revealed some differences. Patients with unknown time of symptom onset at daytime had more severe neurological symptoms reflected by a higher National Institutes of Stroke Scale score on admission, a higher rate of aphasia, and a trend toward a higher rate of disturbed level of consciousness. These results are in line with a recently published retrospective analysis reporting higher mean National Institutes of Stroke Scale values for and higher rates of aphasia in patients with daytime onset unwitnessed stroke when compared with wake-up stroke. 5 Because aphasia and disturbed level of consciousness represent common reasons for the inability of patients with daytime onset stroke to report the time of symptom onset, these findings might at least in part be considered as a bias resulting from the definition of unwitnessed stroke at daytime. On the other hand, there are hints toward pathophysiological differences between strokes occurring at night and those at daytime which may contribute to differences in risk profile, stroke cause, and symptom severity between groups. A higher risk of newly diagnosed atrial fibrillation was observed in wake-up stroke 8 that might relate to the well-known circadian variation of occurrence of atrial fibrillation with most frequent occurrence in the early morning hours. 9 To summarize, in this large prospective cohort of stroke patients with unknown time of symptom onset otherwise considered potential candidates for thrombolysis, almost half of the patients showed a DWI-FLAIR mismatch, rendering them likely to be within a time window for effective reperfusion treatment. We found no difference in the presence of DWI-FLAIR mismatch between patients with wake-up stroke and those with daytime-unwitnessed stroke, but the analysis was not adequately powered to detect whether the observed small absolute difference was statistically significant. When considering reperfusion treatment in patients with unknown time of symptom onset, these considerations should not be restricted to wake-up strokes but also include daytime onset unwitnessed stroke. 
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